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Renewal for Radioactive Materials License

Applicant

Shore Cardiology Consultants LLC.
1640 Rt. 88 Suite 201,

Brick, NJ 08724

RE: NRC Renewal of MaterialsLicense.  Application # 29-30497-01

Application content items5-11

5. Radioactive Material

6. Purpose for which licensed material will be used

7. Individuals responsible for Radiation Safety Program and their Training Experience
8. Training for individuals working in or frequenting restricted areas

9. Facilities and equipment

10. Radiation safety program

11. Waste Management

5= Any byproduct material identified in 10 CFR 35.200

6. Any cardiac imaging and localization procedure approved in 10 CFR 35.2000
7. The radiation safety officer for this license is Ali R. Moosvi, MD

8. The following will be instituted but not limited to: 10 CFR Part 20.1101(c) and

regulatory guide 10.8 ( Task FC 415-4), Appendix A which refer to 10 CFR 19.12 and
35.21

Seeattachment 8A for a detailed list of our Radioactive materialsstaff Training
9. Radioactive Materials shall only be used at Shore Cardiology Consultants 1640 Rt. 88
Suite 201 Brick NJ

10. Radioactive material listed in conditions 5 shall be used under the supervision of Ali
R. Moosvi, MD/ RSO



RADIOACTIVE MATERIALS STAFF TRAINING

10 CFR Part 20.1101(c) and Regulatory Guide 10.8 (Task FC 415-4), Appendix A

= 7 "which refers to 10 CFR 19.12 and 35.21 specifies that personnel must be insmucted:

. efore essuming duties with, Or in the vicinity of, radicactive materials.

%. Burqmg annua]lnf’cgeshervﬁ%hlng. y

3. Whenever there is a significant change in duties, reguladons, or the
terms Of the license.

It is further stated that it may pot be assumed that safety instruction has been
adequately covered by prior occupational training, board cerdfication, etc. Site-specific
training must be provided for all workers.

Specific individuals who will receive training at this site include:
4 Radiation Safety Officer

e echnologists _

@®  Ancillary personnel who might work in rtsiricted arzas on an occasional basis
(Custodian, security personnel, atendants, reception staff)

@ . Ancillary personnel who work with patents who have recsived radiopharmaceuticals

o

Personnel who might have concarns regarding the presence of radioactive materials 2t
the facility. (Manegzment, secretarial swff)

Training Will occur prior o any person entering a reswictd area and/or during new employee
orientaton.

Training will be provided upon init2! employment, and whznever potentially sicnificant NEw
procedures or concarns became evident, and at least annualiy.

The tzining program will, at the least, inform personnel 0f management’s commirment to
ALARA, provide an overview of the radioactve materials program at this facility, provide
information 0N the biological effects of radiadon and its relative risk in the workplace, and
provide inswucdon in safety measurss to follow t0 minimize exposure.

Whenever training is conducted, the training topics covered, the individuals in attendance, the
date of the trzining, and the instructor will be recorded and trzining records will be
meinteined in the deparrment Util relezsed for disposal by the regulatory agency.



APPLICATION FOR RADIOACTIVE MATERIAL LICENSE
FOR THE POSSESSION AND USE OF NATURALLY-OCCURING AND
ACCELERATOR-PRODUCED MATERIAL
Documentation of Attachments to this Application

Section Attachment Description ltems 5-11

5. Radioactive Materials Requested in This Application
5(a)Element and Mass number
5(b)Chemical and/or physical form
S(c)Maximum amount that will be possessed at any on time
6. Purpose(s) for which licensed material will be used
7. Individual(s) responsible for Radiation Safety Program, their training
experience and e-mail address(s)

8. Training for individuals working in or frequenting restricted areas

9, Facilities and Equipment

10. Radiation Safety Program

11. Waste Management



Shore Cardiology
Consultants LLC
Application# 29-304-97-01

Attachment #5
A.
B.

C.



APPLICATION FOR MATERIAL LICENSE A'l‘TACHMENTS(a),S(b).S(C(T.I

Radioactive Miaterials Requested in this Application

Radiopharmaceuticals

The applicant wishes to rzceive a license for all radiopharmaceuticals allowed under 10 CFR 35.200.
These radiopharmaceuticals, to be used in an out-patient facility, will be limited to:

Radioisotope Form Amount (mCi) Item 6:
of each form Purpose of use

semTc? Pertechnetate 80.00 Human use

HSA 40.00 Human use

-YP 40.00 Human use

Other FDA-approved forms 200.00 Human use
W Chloride 60 00 Human use
semTg* Pertechnetate 56.00 Quality Control

and Calibration

T Chloride 1.00 Quality Control

and Calibratton
Sealed Sources for Qualty Control and Calibration as descrtbed on the next page.

These sealed sources are authorized under 10 CFR 35.57.

‘Note: The sources of radiopharmaceuticals will be obtained from the radiopharmaceutical supplier in unidose :
form. The applicant will not obtain a generator for ¥MT¢, or make "kits" using the radiopharmaceuticals tisted ‘h
this application (the "supolier" includes the radiopharrnacy).

All unused sources, contaminated syringes, elc., that are obtained from the radiopharmacy will be returned to :he
radiopharmacy for disposal. Only those materials originating or used in the facility (wipes, etc.) will be kept in ne
tacility tor Decay-In-Storage {DIS).

It is recognized that the “9'Ti and 57Co are licensed by the "State," including Agreement States.
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APPLICATION FOR MATERIAL LICENSE

ATTACHMENT S(a) £ b). 5(C)

Sealed Sources

The sealed sources will 5e optaned from

Technology Imaging Services
8433 South Avenue, Builiding 4
Suite 1

Poland, OH 44514

The sources used 10" the dose catbratcr are

Element

Mass Number Form Max., mCi Catalog #iv
Ba 133 szaled £.250 NES-3ES
Cs 137 sealed 0.200 NES-356
Co 57 sealed 5.000 NES-206 |
The sources used for the gamma camera are:
Element Mass Number Form Max.. mCi Catalog #
Co 57 sealed 7.500 NES-331
A description of the sources provided by the supplier is given below. If the sources cacay to 18veis telow !

stated in 10 CFR 35.50(b){1)(2) they will be replaced.

Isotope Calibrator Reference Sources

For checking calibrator accuracy, performance and consistency.

Good practice dictates, and regulatcry agencies recommend,
that isotope calibrators used for measuring diagnostic and thera-
peutic doses of radiopharmaceuticals be checked regularly cver
the calibrator's range of measurements. Calibratorperformance
is easily monitored by using the following calibrated standards to
verify the accuracy of its assays:

(a) Along-lived source. suciias *"Cs (T 1/2 = 30 years!. to
avoid the tedium of constani decay corrections.

(b) A ¥"Co Source (T 1/2 = 270 days) tha! simulates ** Tc, the
most common radinnuclide in nuclear medicine.

By keeping a daily log of the values obtained on selected ranges

with both standards, the user develops a performance record
that detectscalibrator error or failure befoie a mistake 1s made n
a patient's dose.

Both sources arc suppliedina 2l " 3poxyina27ml piastic vial,
85 mm H x 30 mm D. Calibrated 1o - 5%,

063-562 Calibrated '**Barium Source, 250uCi

101-356 Calibrated '*’Cs Source, 2001.Ci
063-261 Calibrated Simulated **"Tc Source (""Cobalt:!, 5mCi

$’Cobalt Flood Sources
Intended Uses:
» Daily intrins:iz uniformity checks
* Extrinsic cothmatcr checks
* Linearity and resolution checks witn ba - cnaniom |
* Astransmission sources
« Qualtty control for accreditation and reguiatory reqgu |-
ments
The sources contain "Cobalt. uniformly dispersed and (i
in arigid‘piastic lucite casting. Each source s supplied v |
attractive cusn.cred. lead-1 ned. plastic storags case, red;
the exposure rate at surface to approxurash, T.4mR hr. |

|
Allsources are nspected for emission non-unitormity lessi &1
=1% at 2 standaid deviation and verified staustically.” [=on
source is supplied with a Leak-Test certificata.

Flood Source: npo.097 13 3 4" diameter. 3T
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ATTACHMENT 6

APPLICATION FOR MATERIAL LICENSE

ty

(a) Any radiopharmaceutical identified in 10 CFR 35.200
(b) Any radiopharmaceutical identified in 10 CFR 35.200 except generators and gas
3 {¢) Maximum amount that will be possessed a any one time- As needed

n

6. Purpose(s) for which licensed material will be used-

This license application is only for nuclear cardiology procedures implemented in a
private practice facility. The materials used will be obtained from a licensed supplier o7
Radiopharmaceuticals. The applicant will not obtain a 99mTC/99Mo generator. Thereis
no intent to purchase any materials in "'bulk™ form. and all radiopharamaceuticals will be
obtained in unidose form from the radiopharmacy.

Some radioactive wastes from the radiopharmacy (i.e.. unused unidoses or syringes
containing radioactivity) will be returned to the radiopharmacy for disposal. Records of
this transfer will be maintained by the applicant. Other wastes. such as used syringes.
tubings. sponges. wipes or other contaminated materials, will be held by the applicant in
storage for Decay-In-Storage (DIS). These materials may have an associated bio-hazard
which makes them non-returnable to the radiopharmacy. The facility design will meet
state regulatory limits. for exposure limits for the radiation worker and general public

The applicant will NOT be using 131 I-sodium iodide in any quantity. radioactive gases.
radioactive aerosols. or conducting any radionuclide therapy procedures. and is therefore
exempt framthe Quality Management program requirement. We will not establish a
Quality Management program under this license.

If the needs of the applicant-physician requires the operational scope to change, the
application will be amended before the applicant-physician implements such changes.
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APPLICATION FOR MATERIAL LICENSE ATTACHMENT 7

#7 Dr. Ali Moosvi iscurrently the acting RSO for SCC. His credentialsfor
this position meet and exceed the minimum standards set forth by the NRC.
Attached are copies of his Radioactive Training Program for your review.
His email addressisticker786@aol.com.



http:ticker786@aol.com

RAM

Affidavit of Academic Completion and Competency
This document is to attest that

Al R, Moosvi, MD, FACC, FACP

has successfully completed the didactic program

MEDICAL RADIATION INSTRUMENTATION

and has provided evidence of attendance in this program and evidence
of achieving the objectives of this program through examination.
This program provides the following levels of accomplishment:

50 _ Didactic Instructional Hours (DIH)
(In compliance with 10CFR35 and Agreement States)
_5 Contxr}umg Education Units .(CEU) . 21 October 1998
50  Technical/Professional Credit specified by the ’
American Pharmaceutical Association and the

American Association of Health Physicists*

‘adiditional documentation will be provided to Regulalory Agencies upon purlicipant request

1973536

Date Class Commenced

Authorized Signature Affidavit of Competency

Institute for Nuclear Medical Education
5660 Airport Blvd., Suite 101, Boulder, Colorado 80301 — 800-548-4024

Certified, Approved and Regulated by the Divisiof of Private Occupational Schools, Department of Higher Education in Colorado. Valida®cybe¢yla s 1
Accrediting Commission of the Accrediting Council for Continuing Education Training, a national accrediting agency listed by the US Secretary of Educatioh. ' '

Validated by the American Council on Education, recognized by the American Association for Collegiate Registrars, Council on Post-Secondary Education.
A & Y A Big ATA RS

©ooLs 748 IR |



S e

Affidavit of Academic Completion and Competency

This document is to attest that

Ali R, Moosvi, MD, FACC, FACP

has successfully completed the didactic program

MEDICAL RADIATION INSTRUMENTATION

and has provided evidence of attendance in this program and evidence
of achieving the objectives of this program through examination.
This program provides the following levels of accomplishment:

50  Didactic Instructional Hours (DIH)
(In compliance with 10CFR35 and Agreement States)
5 _ Continuing Education Units (CEU) 21 October 1998
50 _ Technical/Professional Credit specified by the ’
American Pharmaceutical Association and the Date Class Commenced
American Association of Health Physicists*

*additional documeniation will be provided to Regulniory Agencics upon participani request

1973536

Authorized Signature Affidavit of Competency

Institute for Nuclear Medical Education
5660 Airport Blvd., Suite 101, Boulder, Colorado 80301 —  800-548-4024

Certified, Approved and Regulated by the Division of Private Occupational Schools, Department of Higher Education in Colorado. Valida®cg
Accrediting Commission of the Accrediting Council for Continuing Education Training, a national accrediting agency listed by the US Secretary of Educa

American Council on Education, recognized by the ondary Education.
AR R R SV S TR AT TN i 7 Rz T 7 —— T 2
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THIS DOCUMENT IS:PRINTED ON WATERMARKED: PAPER, WITH A MULTI-COLORED
" BACKGROUND ANEXMULTIPLE SECURITY FEATURES: PLEASE VERIFY AUTHENTICITY.

State Of New Jersey
New Jersey Office of the Attorney General

Division of Consumer Affairs

FIRST- ¢ LASS MAIL
US I'OSTAGE
1AID
TREHTON, NJ
PERAITNO 21

THIS B TO CERTIFY THAT THE
Board of Medical Examiners

HAS REGISTERED

ALl R. MOOSVI

1640 RT 88

SUITE 201

;BRICK NJ 087264-7724

FOR PRACTICE IN NEW JERSEY AS A(N): Medical Doctor

L e e e --
T PLEASE DETACH HERE ——
IF YOUR LICENSE/REGISTRATION/
CERTIFICATE ID CARD IS LOST

PLEASE NOTIFY:
04/27/2007 TO _06/30/2009 25MA05586800 Board of Medical Ex :mimers
VALID LICENSEREGISTRATION/CERTIFICATION # P.o. Box 183
%& /g % Trenton, NJ 08625
Signature %t Licensee/RegistrantCertiticate Holder \J ACTING DIRECTOR

——— PLEASE DET4CH HERE——
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APPLICATION FOR MATERIAL LICENSE

ATTACHMENT 8.

Personnel Qualifications and Training

Technologist Qualifications

All nuclear medical techneiog:

St
orthey vl # atowed by lozal or s'a

state laws. have the equwvalent training 10 nuclear medicine. If local or state laws
require registrationiceridicatiaon ang a state hcense, then the applicant vl comply with those 'aws.

ts woll be registerec or certified in nuclear medicing by :ne ARRT, CNMT, or ASCF'.

In addion 1S ihe accve ine prnys:cian apglicant wil interview the technologist obtain a resume of his/her experi-

ence, and evaluaie :he tzchnoiogist through ciose obsenvauon of hermis nuciear med:icai techniques in actual
operation.

Personnel Training Program

Who will be instructed:

All personnet (protessionaltechrical and ancillary; will be instructed. The professionalitechnical personnet will
InCluce, but "ot be kmited io° techrologists. authorized users. physicists and physicians who are not guthorized
users. but may be present when oy-product matenal is seing used. The ancillary gersonnel nciude nursing,
clerical. huua\,r\ec;\_h '3 ant Ziher L,e'<C”m-' who may frequent the area whers mater.al is oeing used.

Instruction Frequency:

Personnel will be 1nstructed before assuming duties within the vicinity of radioactive materials during an annual
refresher training program and whenever there 1S a significant change in the duties, regulations or terms of the
license There will also be instruction as deemed necessary by the RSOfor all personnel after spills
misadministrations, and other incidents including menitored nigh personnel exposure

Topics of Instruction:

Instruchicn will nclude. Zul not te imiied 10, the ioliowing subjects

A Appiicable regulations license conations and workers - ghts
B Areas wnere radicactive materials are used or stored
C Potential razards associated with radioactive materials and bio-hazards. and procedures for eacn

area where employees or physician stafi work

Appropnate radiaticn safety precedures

—

I£ensees in-hours work rutes
Eacrindividial s sbigation to report unsafe gconditions 1o the RSO

Appropnate responses (o emergencies or unsafe cenditions

D LI LR

Correc! cperation and use of radiaiion detection equipment

Personnei who work with the maierials will also receive cooies ¢f orocedures fer the following: monitering the
performance of iImaging eguipment. ordernng ana recen:ng radicactive matenai. opemng packages recording -

product matenal use. surveying radiation areas, salely using radiopharmaceuticals. disposing of waste and
responding ic emergenc:es.

Method of Instruction:

Instruction wi' be formal didactc, andsor ndividual as neaded. Itwr' include. but not se kmited to: personnel
fe o) ceut:icals. emerge e]fel® res, f\<or ans
monicring programs. ALARA. ruas for S8'8 USE of radicpnarmacer s. emergancy precedures, Hoor o

showing areas of use ang storage. and a tour of the facilty

Method of Evaluation:

The RSO or herfhis agent will evaiuate and informally cbserve the :ndividual's work activities
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APPLICATION FOR MATERIAL LICENSE ~ "_ATTACHMENW
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Facilities —Radiation Safety Equipment

|
Vial Shields - Optional* Lead Lined

Storage Container

This lead shield, available in either 0.5" or 0.25"
thickness, was designed to permit safe, convenient

handling of vials containing liquid radionuclides. It is For Contaminated Syringes

particularly important when milking "cows." The vial * Safely holds used hot syringes
provided with the generator may be placed in the Rapid. safe di |
shield, and the generator eluted in accordance with * Rapid, saie disposa

the manufacturer's instructions.

The shield has a high density lead-glass panel, with
shielding thickness equivalent to that of the lead wall,
so that the entire process may be viewed. The shield
has a screw-type cover with an opening through which
a syringe needle may be inserted for withdrawal of the
radionuclide fromthe vial.

'Vial shields will not routinely be maintained unless
the license or amendments allow the preparation of
radiopharmaceutical kits and/or possession and use of
99Mo/99MT¢c Generators.

Specifications:

Lead Shielding: 1/8" Lead Shielding
Measures: 6 3/4" high

5" diameter
Weight: 7 Ibs.

Pro-Tee@ Syringe Shield

Pro-Tec Syringe Shields are the first functional, safe,
unobtrusive, easy to use, unbreakable, and light-
weight syringe shields available. The slimline design
is comfortable for both patient and clinician. The
patented spring loaded twist lock of the stainless steel
and brass screw lock keep disposable syringes snug
inside the shield. Pro-Tec Syringe Shields are half the
weight of other syringe shields, yet the Pro-Tec will
normally reduce exposure from 99™MTc by a factor of
20. The Pro-Tet Vu-Thru has a viewing port, so that
drawing and injecting can be accomplished with the
syringe in the shield. A special optical glass window
with a density of 2.3 gm/cc covers the port.
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-

Table Top Barrier Shield

Protect head and body from radiation when working with radioactive materials.

The shield most suited to your work load. Provides exceptional protection to the clinician when setting uj
technetium generators, filling syringes, etc.

1/2" thickwall protects the torso while the base provides ample working surface and balance againsttipping

Face shieldingis optically clear 1/4" thick lead glass, cantilevered for unimpaired viewing of work area. The:
lead equivalent of the glass is 2.00mm.

Unit can be moved with little effort to any convenient location, allowing total flexibility in choice of work area




APPLICATION FOR MATERIAL LICENSE ATTACHMEN |

Equipment Quality Control Phantoms

See also "Notes on Sealed Sources" on page K 2 of this application.

Extra Large Flood Phantom Source

Emission Phantom

Extra Large Flood Phantom Source

» 15" diameter pool completely includes a patient's
lungs, allowing accurate patient position when
using a diverging collimator

. 16.5" x 16.5" x 1" thick, with 15" diameter X
0.5" cavity for suitable radionuclide.

. Easy to fill—drain ports provided.

Transmission Phantom

Standard High Resolution Bar Phantom

Bar Widths: 1/4", 3/16", 5/32", 1/8" (6.4 mm, 4.8
mm, 4.0 mm, 3.2 mm)

* 15" field across bar configuration (38 cm)




APPLICATION FOR MIATERIAL LICENSE ALFACHMENT 9

Quality Control Procedures for Gamma Cameras

It s crucial to practice routine quality control for the gamma camera Your quality control program may vary
Irom the one below due to individual equipment problems but a basic routine program should include the
following daily quality control activities All records of your program must be retained for two years.
1. . . ' .
Collimator: The camera should be evaluated extrinsically with the collimator on the detec-
tor. The same collimator should always be used for proper reproducibility.

Pulse Height Analyzer: The Pulse Height Analyzer (PHA) should be adjusted according to
the manufacturer'sinstructions. The PHA must be rechecked with the actual gamma

spectrum emitted from the patient before you perform procedures. Any change in line
voltage. ambient room temperature, or camera high voltage will change the PHA adjust-
ment, s¢ the PHA should be checked under these conditions.

3. Flood Field Uniformity: Obtain a flood field uniformity image with the standard collimator
on the detector. The flood field phantom or source should be placed on the collimator
before obtaining an image (The acquisition should be for pre-set counts. Record the total

number of counts and the acquisition time.) Flood field uniformity should be checked daily.
NOTE. Evaluate (e image for uniformity errors, and deterrmne specific uniformity performance. if you note any uniformity problems.

I, The following additional qualrty control activity should be performed at least once a week. Quality control
records must be retained for two (2) years.

1. Resolution-Distortion: A four-quadrant resolution bar phantom should be placed diagonally !

to the X- and Y-axis directly on the collimator, and the flood field phantom (or flood field
source) placed on the bar phantom. Obtain an image with a clinical PHA window or 20-
30% and a total or 0.5 million-1.0 million counts (the acquisition should be for pre-set
counts. Record the total number of counts and the acquisition time.)
NOTE The resoiution~disiartion image will reveal changes in resolution—distortion or significant uniformity changes. This proceaurs is
clinically important because these factors will effect your study analysis. The uniformity fiood image will only provide information on uniformity
Resolution /maging mus! be performed weekly because uniformity will appear satisfactory in the presence of deteriorating resolution.

Frequency of Tests

Uniformity

Daily
Resolution-Distortion
Weekly

Pulse-Height Analysis
As used

i Other quaitty contrel procedures may be performed at monthly or quarterly intervals. These procedures
include, but are not limited to.

1. Background Flood: A flood field done without a flood source, to determine noise. back-
ground electronic noise, and other factors affecting image quality. Obtain an image with ﬁf§e
collimator on the detector for a preset time of at least 20 minutes. The PHA setting shoulc

be 30%. Do notincrease the image intensity. Record the time, counts. and image evalua-
ton

2 Check of Maximum Count Rate Capacity: With the detector directed horizontally into 1re
room and the collimator removed. set a 20-30% clinical window Turn on the machine to
display the received count rate. Place a syringe, containing a patient dose of 520 MCi 0
9MT¢ 1n a syringe shield Bring the syringe toward the detector with the long axis of the
shield directed at the detector The count rate will increase to the Maximum coynt rate, and
then maintain ("saturate") or decrease ("paralyze’).
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2

The following quality Control procedures must be pertormed at least annually. You may need to partorm
some tnem more frequently, as your results indicate

I the resolulion expressed m % full width half max) has changed by 50-80% from the anticipated value you may need 0 examing Me
delector quality ©®HA calibranon or measurement rechnique

Vv From time to time, the system's operating conditions may warrant additional system performance studies.

Studies my include point sensttivity linearity, and an entire imaging chain analysis, including the computer
ECG gate, and other accessories.

VI Safety Checks. All "safety checks" must be performed at least quarterly They may be performed more
often as indicated by manufacturer's alerts.

Crystal, Detector, Resolution Determine the detector resolution using a small ﬁoint dry
source of **™Tc or 3/Co. The actwity should not exceed 50uCi The procedure should be

performed intrinsically with the collima:or off the detector (intrinsic) The actual procedure
will depend on the electronics available and the operator's techniques

Count Rate Linearity and 20% Count Rate Loss Determination: This should be per-
formfdif changes appear in the detector efficiency, shifts in the detector resolution,
changes in dynamic procedure accuracy, or increased count rates in ¢linical studies causec
by changes in techniques or radiopharmaceutical agents Follow each procedure's protocol
to make these determinations




ATTACHMENT ?

APPLICATION FOR MATERIAL LICENSE

Gamma Camera Quality Control & Performance Record

Gamma Camera Identification: Computer:
Quality Control Source PHA Uniformi.ty Resolutign Backgroun_d Other Analysis By
Date Time | Isotope | Activity | AE [Counts| Time |Counts] Time |Counts / Min

}_ﬂ

[ i |

N B
L 1 ] . - S
D T
I I R

3}

;
|
|
|

NOTE Mowineg QC hoUd miclude the [olluwing mitanuin procedurey

Daily a) PHa Aditshnent by) Ukufgsrmry

Weekly a) Resohiborr b} Max CA <apaaty

Quartedy al Background flood b) CA af 20% loss ¢l intertocks and swdiches
Servica Repairs a) Review ail wookly and quanery roulings as necassary

’/’J:.
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Dose Calibrator Accuracy Test

Licensee:
License Number: . Amendment: )
Date:

Dose Calibrator Manufacturer: Model: Serial#:
Source Data

Radioisotope: Activity: Model: Serial:
Assay Data

A. Calibration Date:

B. Decay Factor:

C. Decay Corrected Activity:

Average: __ Dose Calibrator Setting: Calculated Deviation:

Source Data

Radioisotope: Activity: Model: Serial:
Assay Data

A. Calibration Date:

8. Decay Factor:

C. Decay Corrected Activity:

Average: _ Dose Calibrator Setting: Calculated Deviation:

Source Data

Radioisotope Activity: Model: Serial;
Assay Data
A Calibration Date:
B. Decay Factor:
C Decay Corrected Activity:
Average. Dose Calibrator Setting: Calculated Deviation:
Evaluation -_:“

Signed(Pegrformed By):

Date:

Date:

Signed{Confirmation):
e

uuogise)| MoV,

e
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Dose Calibrator Geometry Test

Licensee:
License Number: _ Amendment:

Date: Radionuclide: Activity: Volume:
Dose Calibrator Manufacturer: Model: Serial#:
Synnge Geometry Dependence Synnge Size: mi

R — e Seeaaglses
1 [
= — l [ !
g — ] : -
= S — o S "
S 7: ! M T M
S : ' -] e I
< ! : T T 1
i Hld h
s [ HI
Milliiters ____

Correction Faclor

Syringe Geomelry Dependence Syringe Size: mi
”_ — O TIT T
PR S : I H
. FAR S : 1
—_— v I T b
< L : H
g o }
-~ I LN il i 4
> [ i R R i 1]
E — - S
2 ; : : e
- Ll : T L
; T T T -t T
H ) 1 J I ; T Ty
i 1 i H i 11 H 1 L
Milliiters ___ —_ _ N —_—
Correction Facter o . I - -
Vial Geometry Dependence Vial Size ____ml
L H i T T I X T T
[ i | 1 F PR ' 1
N e——— —= e sesaeets:
g 1 > : I J - S E
= ! ! i S T -
> - H Lty — . :
E : ? R l H : ; E
G [ B . M
< H H 17 H
— A I 1 7
H i 1Tl I I 5
—_— 1 [l 1 1 I H H
Muniners .. _— P —_ —_— — m——
Carrection Factor __ . . - —_ R —_— —_— 'g
N-
Analysis of Geometry Dependence Data From Above:
-
N
‘ Date.
Signed(RSO) _
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Dose Calibrator Linearity Test

Licensee:

License Number: Amendment: .

Date: Radionuclide: Activity: Volume;
Dose Calibrator Manufacturer: Model: Serial#:
100 B T IR = o

Dose Calibrator Linearity Data

Measurements Calculations
Oate Tima Assay Etapssd Dose Cal Cscuiaied Percent
mCi Hours Setting  Activity Deviation

Pertormed by:

Date:

NC Systems, Inc.
5660 Airport Boulevard. Suite 101 « Boulder, CO 80301
(800) S48-4024 *+ (303) 541-0044 * (303) 541-0044 FAX
nes @ nuciearcardiology. com

00t

PO L

w0198 pesun 018 QIRD9E00

Evaluation: Worst point analysis / Point indicated by:

-~

Signed(RSO): ___ Date:




Yor

APPLICATION FOR MATERIAL LICENSE

A¥TACHMENT9 . |
e

Constancy Check with "Co NBS Source

This decay table can be used to correct the decay of the 37Co source for the correction of the activity for Q.C. on

the Dose Calibrator

DECAY TABLE FOR "COBALT

Time, (t) in Days g95%315 [ halflife * t

0.997453

2 0.994913 |
3 0.992379
4 . 0.989851
5 0.987330
5 0.984815
7 0.982307
8 0.979805
9 0.977309
10 0.974820
11 0.972337
12 0.969861
13 0.967391
14 0.964927
o8 0.931084
29 0.928712
30 0.926347
31 0.923987
365 0.394226
a0 0.155414
1095 0.061268
1460 0.024154

Brick. N
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Calibration And Quality Control of The Dose Calibrator

The fOHOW‘F%Q procedures will be followedin performing calibration and quality control procedures on the dose
calibrator. Tnese may be pertormed at more frequent mtervals as determined by the

Geometry Dependence

Frequency
At time of installalion and following repair or replacement of the chamber of relocation of the device. !

Acceptable Range
£5% with the types of containers used by the application.

a) Using a syringe of the type used for routine procedures, draw up 1-10 mCi of 99"‘1’004 in
|

0.5cc volume.
0} "Court” the syringe in the dose calibrator in the same way that patient doses are measured.

<) Draw an additional 0.5 cc's of water into the syringe and count as in b).
d) Repeat the procedure until there is no less than 2.0 cc's in the syringe. |
e) Selec! the volume closest to that normally used for patients as the “standard” and divide the |

millicuries indicated by each of the other volumes into the standards to determine the

volume correction factors. .
If any of the correction factors are greater than 1.05 Of |€SS than 0.95 make &.correction |

table for the calibrator showing indicated activity at that volume vS. true activity at that
volume.
Accuracy

Frequency
At time of installation and not less thar annually thereafter as well as after repair, adjustment or relocation.

Acceptable Range

+5% of the expected activity
Use the calibrated reference sources of $7Co, '33Ba, and '37Cs as authorized under this

a)
license forthis procedure (see "sealed sources"). ‘
o) "Count” each source at its correct setting on the calibrator, subtract the measure of back- |
ground on that setting, ano record the activity. Repeat this procedure for three measure- |
ments of each of the sources S . , !
¢) Average 'he three readings, of each source, and divide into certified activity of the source |
after corrected for decay. o
d) The results of the calcularons, section ¢) must fall within the range of 1.05 and 0.95 (to fit |

witnin +/-6%). If it does not fall within this range, consider repair or recalibration. Howeves,
if it exceeds 1.10 and .90 (+1-10%range) repair, recalibration or replacement must be ’

mede.
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Linearity

Frequency

Attime ofinstallation and not less than Quarterly thereafter, as well as after repair, adjustment. or relocation.

Acceptable Range
+5% of the expected activity

Obtain a syringe containing not less than 20 mCi of 99™MT¢* from the radiopharmacy.

"Count" the syringe in the dose calibrator at the earliest time in the morning, i.e., 8:00 a.m.,
and record the mCi indicated, minus background.

; "Coun’” the syringe again not less Ihan six times during a 78 hour period of time (3.25

days). Record the readings, minus background.

d) Plot the values obtained on semilog graph paper and draw the best-fit line through the
values Draw a second line through the expected points as calculated using decay factors
of the expired time.

€) Calculate the maximum deviation of the observed line from the calculated line. If the

deviation is more than +/-5% (0.05) the instrument will be adjusted or repaired. Ifit can not

be ad!usted or repaired, a correction table or graph that will allow conversion from activity

indicated to true activity will be made and placed on the calibrator.
'The actvity 1o be equal lo not less Ihan the maximum amount ever obtained from a supplier and counted lo 10w Ci by decay.

On a quarterly basis, the apolicant will determine that the measurement chamber is in place and that the instru-
ment is zeroed according to the manufacturer's instruction.

Constancy

Frequency
Once prior to use on each clay of use as well as after repair, adjustment or relocation

Acceptable Range
+5% of the anticipated value.

a)  Measure the 57Co sealed, dose calibrator source on the 2°'Tl, 57Co, and 9™Tc settings.
Measure the '37Co source similarly if deemed necessary by the.RSO.

b) Record the background at the same settings.

¢) Determine the activity indicated, at the settings, by subtracting the background, b), from the
reaclings determined in a), and record this value. 57

4y Compare the measured 3’Co activity to activity calculated from a Co decay table or
graph

e) Determine action levels for the reading at each setting reflecting the range of +/-5% of the
anticipated reading |If the value 1s greater than +/-5%, notity the RSO and if it is 10% or
greater from the expected value. the instrument will be repaired or replaced.

f) Record above constancy measurement.
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The following information will be attached lo the instrument on a calibration sticker or tag;
aj  The source used
o) Proper deflectionin the battery-check mode
¢} One of the following for each scale or decade
* Average correction factor
*  Graph(s) from which the calibration factor for each scale or decade may be deduced
: Indication that the scale was checked far functron but not caliprated
Indicaticn tnat the scale was inoperative
di Angle between the radiation flux and detector
e) Apparent exposure rate from the check source
7)  The form below wili be used to document the calibration and service
In H - .4
Survey Instrument Calibration & Service Record
Survey Instrument Type Mig Modef: Probe mg/cm? Serial Number:
Check Source Isotope Calbration Activity Exposure Rate mRMr:
instrument Calibration Date' By:
Action Check | Battery | Background Action Taken By
Dale Time | Source. mR/Mr Cheek | m/hr |
' i
| . — |1
X | |
l,_ i

(Tﬂ’TT”TT”""W“
r

.

’—'F—%-—t——*

't -

L ]

*Caibratiio

.

. ) aries
n must ba no less than annual ang atter each semvicing inat involves more than replacement of at




;;Ff
APPLICATION FOR MATERIAL LICENSE ATTACHMENT 9

CARDIO-WIPE 1I

A scaler/timer system intertaced to g Nal crystal detector. The scaler/timer features a built-in power supply with

full-range

ontrorfrom zero to 2000 volts. Separate lighted switches are provi i

: VOlts. , , ovided for on-off line frequency test,
count, stop. and reset functicns. A single MHV connector is provided on ?he bac‘& panerr, along with aine’ fUse

holder. The Nal (T1) well scintillation probe is mounted in a base which provides 1.9 ¢cm of virgin lead shielding to

all externally exposed surfaces. The 4.5 x 5.1 ¢m crystal contains a well 3.8 cm deep and 1.7c¢m in diameter. The
well s ined win 0 25 mm aluminum. A single MHV cable connector is provided for interface.'

Model WP-2000 Well Scintillation Probe (For Test Tube Samples)

J

Scintitator: 1.75' (4.5¢m) x 2" (5 1 cm) Nal (TI) weil crystal; well: 0.7' {(17mm) diameter x 1.5" (3.8cm) deep;
well entrance window: 0.1 inch aluminum (0.25 mm)

PM Tube: 2' (5.1 cm) diameter

Resolution: 9% or better full-width-half-maximumfor '¥7Cs (0.662 MeV)

Shielding: € 75" (1.9¢m) wvirgin lead surrounds crystal

Dimensions:  10.75"{27.3 ¢m) Height x 6" (15.2 cm) Base Oiamete:
4" (10.2cmr) Lead Height / 4" (10.2 cm) Lead Diameter
Connectors:  High Voltage Cable: MHV / Signal Cable: BNC

Note with AA2010 System, only one cable 1s required for both high voltage and $/gnal; single MHV

Technical Data Model 500 Scaler/Timer

Readout: 999.999 counts, all electronic, no mechanical register

Resolving TIme: Better than one microsecond

Input Sensitivty’ 0.25 volt negative ;
Voltage: 0—2000 volts, continuously variable, zener regulated; coarse and fine controls
Preset Timing' 05 1.2, 5 10 minutes and manual; derived from power line frequency, accurate to 0.03% jf

F’Owef Requwement: 105"125 volts. 60 Hz (230 VO“S, 50 HZ

Detector Input: MEV connector

Shipping Weight. 14 pounds

Dimensions: 4.5" (1 1.4 Cm) hlgh x 11 (279 Cm) wide x 10.57 (267 Cm) deep

In Line Fuse: 1 amp

of s The Nucleus 761 Emory Valley Road, Oak Ridge, TN 37830-2561.
- Manulacturer ¥ ongin
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CARDIO-WIPE li--Technical Specifications

The following émpirical data was obtained in a controlled bench-top environment to determine the Minimum
Detectable Activity (MDA) and Lower Limit of Detection (LLD) of the system, as required by 32 Iil. Adm. Code
335.2080. The instrument was operated without pulse height analysis. An NIST traceable 37Cc source was used
to approximate the response of the system to ¥8™T¢, Calculations were performed ' sing the method described in
the Appendix to Regulatory Guide 4.14 Revision 1, of the Nuclear Regulatory Commission. Because the system

will be used to perform analysis of wipe and swipe samples, no correction factors were used for variations in
sample volume or fractional radiochemical yield.

Raw Data
Average Background: 390 cpm. 6.5 cps

Standard Deviation of Background. 20 cpm, 2.5 cps
57Co NIST Standard Source: Serial Number C-113-3

0.89 uCi (1,528,572 dpm) on Date of Testing
Net Yield in Well: 1,050,610cpm

Calculations

System Efficiency
1,050,610cpmt 1,528,572dpm = 0.68 cpm/dpm = 68% efficient

Lower Limit of Detection for 9™MT¢
(4.66% 2.5)7{3.7 x 10*) x {0.68 x e~=#¥* '™ = §,0005uCi (1144 dpm)

This instrument meets the requirements of 10 CFR 35 to detect 2000 disintegrations per minute
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PROCEDURE FOR CALIBRATION OF THE SURVEY INSTRUMENT

The applicant will not calibrate the survey instrument, but will have a contractor perform the calibration on an
annual basis, or after any repair other than the replacemenl of batteries. The procedure for obtaining this calibra
tion is outlined below:

1)  The selected contractor will have an NRC or Agreement State License to perform calibrations, and this
license will be docuinented by the applicant prior to contracting this service. It is anticipated that the

calibration will be performed either by the manufacturer of the instrument, or by Syncor Pharmacy, 1313
Washington Ave., Golden, CO 80401, (303) 279-1914.

2) If a contractor remote from the location of the facility is used, either a replacement survey meter will be
obtained during the calibration, or the facility will not operate during the time the system is not present.
The replacement meter will match the performance of the original meter.

3) The Check Source will be read and documented at the time of calibration.

4) Upon receipt of the instrument from calibration, the applicant will check its apparent rate of exposure with !il
built-in or independent check source (license exempt), and note the level of exposure on the survey meter
Prior to each operation, the instrument will be checked to determine that the reading is still the same,
indicating the instrument is still calibrated.

i
;
5) The report of survey meter calibration, obtained from the contractor after calibration, will include (but not tje
limited to) the following information:
* Identification of who did the calibration
* The calibrator's license number
e Identification of the instrument's owner
¢ Description of instrument, including:
Manufaciurer
Model number
Serial number
Type of detector
« A description of the calibration source and its exposure rate on a specific date
* The calibration procedure
¢  For each calibration, note:
Calculated exposure rate
Indicated exposure rate
Deduced correction factor
Scale selected
e Reading indicated by the battery-check
¢ Angle between the flux field and detector
o Position of the detector and its shield
Apparent exposure rate from the check source i
(Continues) j
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| Dose Calibrator Quality Control & Constancy Check

[ose Calibrator Type: Model: i Serial Number: __ S S
Check Source Isotope:  Calibration: o Activityr _Exposure Rate: e mB/hr: o
Action Leve)
Date Time S'Co WICs Notes Initials
Calculat . - Calculated - o
- Activity | “Co | Bkg | =T | Bkg | »eTc | Bkg || “Acig’| "'Cs | Bkg
- . ] U VRSN S - R |
|

- I S N | o ] ] )

B TR | [ USRI PRV WUITP & S
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Calibration And Quality Control of The Dose calibrator |

Geometry Dependence — Vials , |

To test the geometry dependence for 30 cc glass vial, draw up 1.0 cc of the 99mTCO4 solution into a syringe anz
inject it into the vial. Assay the vial, and record the volume and millicuries indicated.

Remove the vial from the calibrator, and using a clean syringe, inject 2.0 cc of non-radioactive saline or tap wa'z .
Assay again, and record the volume and millicur.es indicatad.

Repeat the process until you have assayed a 19.0 cc volume. The entire process must be completed within tz -
minutes.

Select the volume closest to that normally used for for mixing radiopharmaceutical kits as a standard value. Fc¢: ¢ |l
other volumes, civide the standard millicuries by the millicuries indicated for each volume. The quotient is 2 *

volume correction factor. You may also graph the data and draw horizontal 5% error lines above and below {he
chosen "standard volume." |

If any of the correction factors are greater than 105 or less than 0.95, or if any data points lie oulside the 5% €: * r
lines, it will be necessary to make a correction table or gtapn that will allow you to ccnvert from "indicated actr i
to "true activity." If this is necessary, be sure to label the tasle or graph "vial geometry dependence,” and note th

date of the test and the model and serial number of the calibrator. The Radiation Safety Officer (RSO) will sigr:
this form (see attachment. H5)
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Calibration And Quality Control of The Dose calibrator

Geometry Dependence — Vials |

To test the geometry dependence for 30 cc glass vial, draw up 1.0 cc of the 99”‘TCO4 solution into a syringe and
inject it into the vial. Assay the vial, and record the vclume and millicuries indicated.

Remove the vial from the calibrator, and using a clean syri~ge, inject 2.0 cc of non-radioactive saline or tap wa:z ",

Assay again, and record the volume and millicuries indicated.

Repeat the process until you have assayed a 19.0 cc volume. The entrre process must be completed within t= -
minutes.

Select the volume closest to that normally used lor for mixing radiopharmaceutical kits as a standard value. F¢: . |

other volumes, divide the standard millicuries by the miliicuries indicated for each volume. The quotient is a *

volume correction factor. You may also graph the data and draw horizontal 5% error lines above and below the
chosen "standard volume." |

If any of the correction factors are greater than 1.05 or less than 0.95, or if any data points lie outside the 5°/q ST
lines, it will be necessary to make a correction table or gtaph that will allow you to ccnvert from "indicated actr-if

to "true activity." f this is necessary, be sure to label the tasie or graph "vial geometry dependence," and note "

date of the test and the model and serial number of the calibrator. The Radiation Safety Officer (RSO} wiil sign
this form (see attachment H5)

v
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Surveyor 2000™ Portable Survey Meter
Model: SWGM

* Rugged Housing

 Sliding Beta Shield

e Solid Internal Connectors

* Energy Compensated

* Beta and Gamma Sensitivity

RADIATION DETECTED: Alpha, beta, gamma with external probe, gamma and x-ray with internal detector.
DETECTOR: GM tube, internal. Choice of GM probes, external.

RANGE: 0-2000 mR/h in 5 linear ranges. 0-240,000 cpm.

HIGH VOLTAGE: Electronically stabilized, factory set at 900 V.

HV TEST: Exclusive self test to verify detector HV power supply.

CONNECTOR: MHV

ACCURACY: Within 10% of reading for '*’Cs when calibrated according to NRC Reg. Guide 10.8.
ENERGY RESPONSE: + 20% from 40 KeV to 1.2 MeV (internal detector).

WARM-UP TIME: None.

SATURATION: Typically > 1000 R/ hr for most GM probes (provided by exclusive anti-saturation circuit). More
than 5R / h for pancake GM probes.

RESPONSE TIME: Switch-selectable optimized for each range. 0-90% of final reading as follows:

Range Fast Slow

X0.1 6 seconds 25 seconds
X1 2 seconds 6 seconds
X10 1 second 3 seconds
X100 < 1 second 1 second
X1000 < 1 second 1 second

DEAD TIME COMPENSATION: Exclusive circuitry provides near linear response.

BATTERY COMPLEMENT: Single 9-volt (MN 1604 or equal). The additional battery holder may be used as
storage of spare or parallel-wired.

BATTERY LIFE: More than 100 hours, or over 200 hours with parallel option.

TEMPERATURE: Operational from -40' to +60°C.

HUMIDITY: Less than 5% change in reading from 10-95% RH.

CONTROL: Eight-position rotary switch as indicated.

DISPLAY: Ruggedized, recessed, high-torque 1mA meter with 3.35" (8.51 cm) scale marked 0-2 mR/h,
0-2400 cpm, 'Bat. ok,' 'HV ok.' Meter protected by impact-resistant Lexan® polycarbonate window.
GEOTROPISM: Within + 2% of full scale.

SHOCK: 100g per lightweight machine of MIL-STD 202C, method 202B.

VIBRATION: 5g in each of three mutually orthogonal axes at one or more frequencies, from 10-33Hz.
AUDIO: A built-in speaker, with panel mounted on/off switch, provides audible "click" for each detector pulse.
With the speaker oOff, an audible alarm sounds (if desired) when meter is over full scale on any range.
CONSTRUCTION: Splash-proof, shock proof, two-piece all metal case. Scratch-resistant laminated control pan::!
and Bicron Kleen-Krome® trim on case top, and durable black polyurethane paint on handle and case bottom.
SIZE: 4.25 x 8 x 6.8" including handle and probe clip (10.8 x 20.3 x 17.3cm)

WEIGHT: 2.2 Ibs (1 kg), excluding probe.
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Procedure for Spills

The following procedures for major* and mnor' spills will be followed in our facility. These procedures will be
posted, in larger form, and used in the employee training program, as indicated in that section.

SPILL PROCEDURE
MINOR SPILLS

1. Notify all persons in the area that a spill has occurred.

2. Preventthe spread of the contamination by covering the spill area with absorbent
paper and secure the area.

3. Survey all personnel in the area to assure they are not contaminated. If
contamination is present, decontaminate.

4. With the RSO or another person not involved in the spill do the monitoring with the
GM survey meter, determine the margins of the contaminated area for
decontamination.

5. Clean up the spill using disposable gloves, foot coverings if indicated, and
absorbent paper. Remove the paper covering the area, clean side out, avoiding
contamination, and place in a plastic bag for transfer to the radioactive waste
container. Clean the area, decontaminate, and place all wipes, papers, and gloves
in the bag for transfer to the waste container.

6. Afterdecontamination,survey the area withthe GM survey meter. Included inthe
survey the area around the spill area, Check your hands, clothing, and shoes for
contamination.

7. Complete the "Radioactive Spill Report" and "Radioactive Spill Contamination
Survey."

8. With the RSO, evaluate measures to be taken to prevent such spills.

MAJOR SPILLS

1. Clearthe area by notifyingall persons in the room that a spill has occurred by use
caution that no individual who is contaminated will leave the area.

2. Preventthe spread of the contamination by covering the spill area with absorbent
paper and secure the area.

3. Confine the movement of potentially contaminated personnel to an area, in the
same room, where they can be monitored and decontaminated. Be sure that
they don't spread the contamination. Survey these people and, if not contaminated,
have them leave the area.

4. If practical, without spreading the contamination, shield the spill but don't allow the
spread of contamination or increase your exposure.

5. Close theroom and lock, or otherwise secure the area, to prevent entry. Post a

notice on the door indicating that entry is prohibited.

Notify 'the Radiation Safety Officer (RSO).

. Follow the direction of the RSO for decontamination of the area, complete

required documentation and evaluation of the incident.

No

'Personnel Decontamination Suggestions (First Steps)
a) Remove contaminated clothing and store it for evaluation and decay
i b) Flush the skin with tepid water wash with miloc soap and dry with absorbent paper Repeal this step as required as long as
at least 15% of the counts are removed with each washing Avoid contamination [rom the wash waler and use as little water
as practical
c) Radioactive material in the eyes should be flushed with water, or eye wash, and an eye cup

‘ © 1996 NC Systems, Inc.. 5660 Airport Bivd.. Boulder, Colorado 80301 1-(800)-548-4024 0 41005 Sosimomanee

* The applicant considers a "major" spill to be a release of more than 50 mCi of " Tc, or more than 25 mCi of 2°'TI. A major spill may also be!
defined as one in which a potential exposure rate of more than | o mrem per hour could occur. Sealed sources, being solid material, cannct
spill. If sealed sources could spill, values for a spill considered "major' would be adjusted upward.
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Procedure for Area Surveys

Ambient Exposure Surveys

1) All areas where radiopharmaceuticals are used, stored, prepared, or administered will be surveyed at the
end of each day.

2) Areas that are used for only radiopharmaceutical waste storage, where there are no daily activities, will be 3

surveyed at the end of each week.

3)  The above survey information will be recorded on the "Ambient Exposure Survey" report form (see next
page), and the RSO will be notified if unexpectedly high (2X normal background) or low levels are found.
Prompt notificationis particularly important where radionuclides should not be present, or levels exceed
established values.

4) Surveys will be conipleted as part of the "spill" procedure.

Removable Contamination Surveys

©

1) All areas where racliopharmaceuticals are used, stored, prepared, or administrated will be wipe tested at tt
end of each week that the materials are used.

2) Areas that are used for only radiopharmaceutical waste storage, where no daily activities take place, will bE
wipe tested at the end of each week.

3)  The above survey information will be recorded on the "Contamination Survey Record" report form (see pare
three). The RSO will be notified if removable contamination greater than 2000 dpm/100cm? of 57Co, %9MTg,
or 2971 is found. Also notify the RSO if I00dpm/100cm? of any other radioisotope is found, or if any remo}-
able contamination is found in a unrestricted area. The assay must be sufficiently sensitive to detect the
presence of 2000 dpm/100 cm?2 of 97Co, 99MTc, or 2°1TI. The assay must also be able to detect 200 dpm.
100cm? of any other radioisotope. This assay will use the absolute counting technique outlined in the
"Contamination Survey Record." The survey will use "swipes," as indicated on the third page of this sectic

>

4) Removable contamination surveys will be completed as part of the "spill" procedure.

CONTAMINATION ACTION LEVELS: (DPM/100 CM2 OF SURFACE CONTAMINATION])

Contaminant Radionuclide

Area S7Co, ¥™Tc, 2'TI

Unrestricted Areas or Uncontrolled Areas 2,000
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Decontamination Procedures

I. General Rules

A.  Contain the contamination— never allow uncontaminated areas to be contaminated in the clean-1 o
process.

B.  Avoid any activity release from the restricted area by immediately'isolating the suspected area. It is
acceptable to "overreact” to the spill by initially isolating an area significantly larger than the inital
spill site.

C. Address personnel contamination before decontaminating the facility.

D.  Obtain others' help to monitor and carry out decontamination procedures and other activities.

E.  Always follow the license conditions and establish protocols for spills, surveys, and documentatic n.

Il. Personnel Decontamination

A. It physical injury requires medical attention, administer care immediately. Keep in mind that con-

tamination may be present.

B. Decontaminate eyes by washing them with the eye wash solution from the "Decontamination Kt '
Wash eyes over a sink and allow the water to flush down the drain.

Remove all contaminated garments, i.e., laboratory coat, gloves, etc., and step onto an uncontar 1i-
nated surface to monitor residual activity.

Use the following decontamination techniques for skin decontamination. Take great care not to
spread the contamination to clean surfaces during these procedures. Decontaminate in a sink, and
allow the water to flush down the drain.

1. Flush the surface with tepid water, and remonitor for removal/residual activity.

2. Wash with NUC-WASH | and rinse with tepid water. Remonitor for removal/residual aci ity.

3. Wash with NUC-WASH [l and NUC-WASH lil, if necessary. With each wash, rinse with
tepid water and remonitor for removal/residual activity.

4, If NUC-WASH lli is used, and residual activity exists, use a soft brush on the skin. AVOIJ
BREAKING OR IRRITATING THE SKIN.

5. If residual activity persists after all decontamination steps are completed, and if the RSC
agrees that additional decontaminations are not warranted or practical, then ensure that the
contaminated area is not further spread and contaminated materials are not ingested.
Adding moisture to the skin may allow contaminated skin to release more activity after &
few hours. At that time, washing the skin again may be helpful. If hands are contaminated,
cotton gloves may absorb moisture containing activity and prevent contamination from
spreading.

6. Determine the value of performing Bio-Assays on the individual for any ingested or inha ed
activity. These Bio-Assay techniques include, but are not limited to: nose wipes, saliva
samples, and/or after a few hours, blood and/or urine samples. If any Bio-Assay samples
are obtained, the personnel exposure records must show the nature of the samples, an?
the numerical resutls of their analysis. ,

7. Complete ail required records, including the appropriate spill, personnel exposure, INge -
tion, or incident reports.

(continues on Attachment M5B)
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Decontamination Procedures (continued from M5A)

. Surface Decontamination

A.  Avoid all unnecessary exposure of personnel during decontamination, and never allow uncontami
nated areas to become contaminated during these procedures.

B.  Consider using radioactive decay as a decontamination technique'if the activity can be isolated ar d
secured.

O

Wear booties, gloves, a laboratory coat and, if possible, an apron, or other materials that will alicv

easy removal of contaminated articles.

®@mmo

Cover all "wet" areas with absorbent papers.

Monitor the area suspected of contamination, and identify its outer limits with a marker or barrier.
Place absorbent pads adjacent to the area to prevent exposure to decontamination personnel.
Decontaminate the outer margins of the area with the appropriate NUC CONTAM Solution (A, B,

and/or C,) working inward toward the major area of the spill.

1.

ar®N

Use a minimum amount of solution and water.

Clean successively smaller areas.

Use tongs; don't touch the wipes or decontamination materials.

Place all contaminated materials in plastic bags for Decay in Storage (DIS).

After decontamination, place absorbent paper over the "clean" area to avoid contact With
residual activity.

When all areas are decontaminated and released, they must be swipe tested for residual
activity.

Complete all required spill reports arid records and document the decontamination.
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Procedure for Ordering Radioactive Materials

We will follow the procedures below when ordering radioactive materials.

1. The RSO or a designee must authorize each order for radioactive materials. Each ordered material must be
authorized under the license. The amount ordered must not exceed the possession limits under that license.

2. A record of all orders will be maintained. The record should show the isotope, activity, for and supplier of
the radioactive material (see the "Radioactive Material Package Order and Receipt Record.")

3. Radioactive materials will only be received during normal working hours. The materials will be delivered
directly to the nuclear medical area and placed on the table by the nuclear medical technologist or RSO, a:
indicated on the floorplan. If the technologist or RSO are not present when the material is delivered, the
reception staff will follow the procedures listed below. The procedures will also be posted in both the
reception office and the nuclear medical room.

4. The technologist or RSO will check to ensure that the package contains the ordered material.

5. The technologist or RSO will then follow the "Procedures for Safely Opening Packages Containing Radioa :-
tive Material."

NOTICE

Receipt of Packages Containing Radioactive Materials

When Packages containing radioactive materials are delivered, have the carrier
agentwait in the reception area and call the nuclear technologist or the Radiation
Safety Officer.

If the nuclear technologist or the Radiation Safety Officer are not available, then
follow the following instruction:

R ——

1. Have the carrier place the package on a cart or wheelchair.

2. If the package is damaged or shows signs of being wet or having been wet, immediately
contact one of the individuals listed below and:

« Demand that the carrier's agent. the delivery person, remain at the facility to be
monitored to determine that neither this person nor the vehicle is contaminated and,

» Do not touch the package or allow others to touch the package but remove it. on the cart
or wheelchair, to a secure area, 1.e., the nuclear medicine room, where it will be
examined by the RSO or other autrorized personnel.

|
I\ 3. If the package is not damaged and shows no signs of being wet:
l ¢ Sign the receipt and retain a copy.

* Transport the package to the nuclear medicine area on the cart or wheelchair and:

¢ Place the package at the location marked: "Radiopharmaceutical Receipt Area," and
secure (lock) the room.

. . [
Note to cleaning, security, and other personnel: If packages should be delivered during non- ;
working hours but while you are present, you are NOT authorized to make a receipt, and the package
must be relused. The carrier's agent may not leave the package. The package must be refused. The
carrier's agent may not leave the package at the facility during non-working hours. F you have any
guestions, contact the individual listed below:

Radiation Safety Officer:

Nuclear Medical Technologist:
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Procedure for Safely Opening Packages
Containing Radioactive Material

Procedure for safely opening packages:

1)  Wear rubber or latex gloves to prevent hand contamination.

2)  Visually inspect the package for any sign of damage, such as wetness, physical damage, stains, etc., anc if
any is noted, immediately notify the RSO.

3) Measure the exposure rate from the package with a GM type survey meter (side window) at 1 meter, and
then at the surface. If the exposure rate is higher than expected, stop and notify the RSO for specific
instructions before proceeding. (Exceptions: See 20.1906)

Note: The maximum surface exposure rate of labeled packages is: White 1-0.5 mR/hr, Yellow 1-50 mR/hr, and  Yellow 111-200 mRshr. Nont
of these rates should be exceeded. (DOT 49 CFR 172)

4) Wipe an area of 300 square cm to evaluate the possible presence of removable contamination. Measure
wipes using a sodium iodide true detector to insure dpm do not exceed regulatory limit. (See 5f2)

5) If the initial surveys are satisfactory, open the package according to the following procedure:

a)
b)

c)
d)

€)

)

Remove the packing slip.

Open the outer package following the supplier's instructions, if instructions are provided.
Open the inner package and verify that the contents agree with the packing slip.
Check the integrity of the final source container. Look for broken seals , loss of volume, moisture, 2r
stains on the packing material . If anything is found in a condition other than expected, immediately
notify the RSO.
Remove the source container and place it on an absorbent pad.
Remove the now empty shipping box to an area with low background exposure, and survey with ¢
sensitive GM survey meter. If the box is contaminated :
(1) Treat as radioactive waste and remove for DIS and
(2) Wipe the external surface of the final source container and assay the wipe, in a low back-
ground area, for any removable radioactivity. Use the procedure for assay of wipes as
established in the "Contamination Survey Record" (section 1) to determine the sample
counts to dpm.
(3) Notify the RSO.
If the shipping box is not contaminated, remove and obliterate the radiation labels before discarding

in the in-house trash.

6) Recheck the contents of the package to be sure it is the material that was ordered.

7) Check the activity of the source in the Dose Calibrator.

8) Log the material "in" on the correct Radioisotope Distribution Record.

9) Finish the "Radioactive Material Package Order and Receipt Record" as provided on the next page of thi:

section.

DIS — Decay In Storage

dpm — Disintegrations Per Minute
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RADIOISOTOPE WASTE DISPOSAL PROCEDURE

Disposal By Transfer

1)

Spent syringes and unused sources obtained fromthe radiopharmacy will be returned to the supplier. On vy
materials from the radiopharmacy will be returned to the supplier. Retain records of all materials returned :0
the radiopharmacy with the "Unidose Record — Radiopharmacy Radiopharmaceutical Unidose Record"
form, located In the Radiopharmaceutical Record section of this application.

Disposal By Decay-In-Storage (DIS)

1)
2)

4)

5)

6)

Short-lived material, i.e., materials with a physical half-life of less than 65 days, will be disposed of by DIS

Radioisotopes that are currently active {activities not used nor returned to the radiopharmacy) will be kept n
the lead storage container for not less than two half-lives. These will then be transferred to the DIS storace
container, as described below, after the radiation label has been violated and shielding removed.

Syringes and capped needles will be placed in a separate container for eventual disposal (after DIS), in
compliance with state and local public health regulations .

Injection paraphernalia, such as swabs, gauze, tubes, and other contaminated materials, will be placed
directly in the DIS containers.

All materials placed in the DIS container will have the radiation labels violated and the shielding removed.
These materials will be placed inside the container, in 2-ply plastic bags. When the bag is full, or every fe v
weeks, the bag will be sealed with string or tape, and identified with the date sealed, the longest-lived
radioisotope in the container, and the initials of the person sealing the container. The bag will then be
contained for additional DIS, if required. No material will be disposed in less than 10 half-i lives of the
longest half-life in the container.

Prior to disposal , as in-house waste, the bag will be monitored with the following technique:

a) GM survey detector will be checked for proper operation

b) Bag will be removed to a low-level background area (less than 0.05 mR/hr)

c) All surfaces of the bag will be monitored

d) If there is no exposure above background, the bag may be discarded. If there is ©XPOSUTE
the bag will be returned to DIS

e) Complete records of DiS will be maintained on the "Disposal By Decay In Storage Recort”
form, located on the next page

Note: Sealed sources, such as ¥’Co, '**Ba, and '¥Cs, that must be disposed of by the applicant, will be disposed of by transfer to a supplier
who has a license to receive such material. This transfer will be completely documented by the applicant prior to disposal.
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Contamination Survey Record Form

The form used for this survey is found below at a reduced size. The facility's flocorplan will be reproduced on the
form. Numbers on the floorplan will indicate the location of "swipes." The type of "swipe" that will be used is liste 1
below on this page.

Contamination Survey Record
(Survey For Removable Contamination)

Survey Date: Time: By: AssayDate: T i m e : By:
Instrument: PHA H.V.: Eull Qoen Window
Standard Radionuclide: Assay Activity: Date:

I. Survey Area

tl. Sample Analysis

Swipe Gross _ Bkg L Net x dom’

— dpm i .
# cpm cprn cpm Sorn P Action Taken

[T

From'Standard Analysis' below
** See "Contamination Action Levels" below

ill. Standard Analysis

A. Gross cpm - Bkg cpm _ = Netcpm

8. Assay uCi x Decay Factor — = Current pCi

C. Current uCi X 2.22 x 108 dpmipCi = gpm

D. Calibration Factor A/C = Net dpm/cpm = 1 = dpm/cpm

IV. Contamination Action Levels (dpm/100cm? of surface contamination)

Area dprn 1100cm?
Unrestricted Areas & Personnel Clothing 2.000
[5:] ml Q §
3 2 e g s & @
€ AT~ o 7 E‘%| = 3
2 >EEa 5 E2 c = g
7] :QOE PY | o) —_
-2 £T8a g 58 = o
25 Lo~ o € o2 | © w
= §Q o-g52 » §SE £ 8]
w 9= &€ s e 38| °E o
— C”:)m E= [~g= . =
Q. o © caosL cn"'x8| ] Q ©
- 30 = = oo -t E =
— Qo © =2 S oa g c
O a X chcn' o) = <
0 Lc8=2%g g€EQ F
= mmgbcugm QSWU' (&) n O
EagEEcEZTDU S5 88 o w2
L 2o Puwa 55| = =2
S 3ca¥oelt S800 o] =
= - = ®© = < 'zQQ Ty 4 o
mQ. o g 'CQ) I c -—
b [T . . . © ® w D
s ERRCE al = .. | o 2 G ey
= O b VST c W 5 Q= e @
SO 2O0E3W6 5 | 0 £ 9 ‘%mg
o :
=L . . . o° o GJ
O~ ™ <w z | w1 A0 ‘



APPLICATION FOR MATERIAL LICENSE ATTACHMENF 10

H

Personnel External Exposure Monitoring Program !

Personnel External Exposure Monitoring Program

Our Personnel Exposure Monitoring Program will include, but not be limited to, the following activities:

1) The RSO will promptly review all exposure reports and look for workers whose exposure is
unexpectedly high or low.

2)  Allindividuals who are occupationally exposed to ionizing photon radiation on a regular
basis will be issued a whole body film badge. A contract service will process these badges
monthly.

3) All'individuals who handle radioactive material that emits ionizing photons on a regular
basis will be issued a TLD finger monitor. A contract service will process these badges
monthly.

4)  Other individuals who are exposed to radiation on an occasional basis, such as security !
personnel who deliver packages, secretarial staff, and nurses who care for patients con- :
taining diagnostic quantities of radiopharmaceuticals, will not normally be issued dosim- ;
eters. If the RSO deems that such personnel must be measured for exposure, a whole
body dosimeter will be issued for three months.

5)  Allmonthly personnel dosimeter reports will be posted for workers to read. Workers shouid
sign the report when they have read it.

Radiation Safety Committee

The applicant will not establish a Radiation Safety Committee, because no such committee is possible in a privéte
office. The RSO will, however, carry out the activities as established in 10 CFR 35.21, 35.22 and 35.23. !

i

ALARA Program |

The applicant will establish an ALARA program as outlined in Appendix G to the Regulatory Guide 10.8, Rev. 2.1
NRC or an equivalent Agreement State Regulation, excepting the formation of a Radiation Safety Committee. The
ALARA concept will be applied on an informal basis by the RSO. . i
The key elements of this program will be: ‘
1) Commitment to keeping individual and collective doses as low as is reasonably acheivabe.
2)  Anongoing review of the radiationsafety program, with a more formal review peformed ek
least annually. ;
3) Modifications of the radiation safety program, equipment/procedures, if such changes wil|
reduce personnel exposure.
4) Establishment of "Investigational Levels" below the applicable limit. as stated in page twc: of
this section.
5) Routine reviews by the RSO of the safety program (annually), occupational exposures
(quarterly and monthly), and radiation surveys (monthly). !
6) Cooperation with workers to reduce exposures. ‘
7)  Aneducational program for all workers on radiation safety (see the "Training Program.”) ;
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l Radiation Safety and Quality Control Schedule Table

Radiation Safety Officer and Nuclear Personnel Guide
to Activities Required of the Nuclear Medical Facility

, Daily Weekly Monthly Quarterly 6 Months Annually  Other Fﬁuencie-s

Survey Instruments | [ ! | | |

Battery Check ! | [ [

U e =iy

Calibration ! | . Atter Service

i ; i
Dose Calibrator | :
Instailation/Service

| lAftersenvics

Gamma Camera

PHA . ! After service
Uniformity . . ! ! Atfter service
30.000 Cts ' .

Background Flood 3 ' After service
Intedocks & Switches i

‘ . After service

Area Surveys iContaminanon; : : \
Exposure Surve : i

Storage ; .

Sealed Source Leak Testing |
Leak Test

Sealed Source inventan, .

Upon Damage

i Upon Suspected Loss

Worker Instryction
initial instruction

Personnel Monitoring
Prior Dose

Note Trisis a guide check your cense lor specific requirements
Requirements “ite 10 Pans 19 2Cerc 3% ot Ine Fegeral Cooe of Reguiauons and Siale Requirements
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The following notices rill be posted at the same location as the film badge ( whole bod? )
reports.

The signs shown are smaller than actual size.

ALARA

{As Low As Reasonably Achievabile)

1

This tacility is dedicated to maintaining all exposures to radiation
as far below the dose limits as is practicaily consistent with the purpees -

for which the licensed activity is undertaken.

It you have any suggestions on how exposures can be reduced,
please cortact your supervisor or the RSO—Radiation Satety Officer.

NOTICE TO ALL RADIATION WO

This notice should be posted with the persennel dosimetry reports.

Pleasa raview the personnel doslmetry information on the dosimeter report. Nole any exposure fevels that are lower Or higher than expectad. As
a tachiity committed to maintaining occupational radlation exposure as low as reasonably achisvatite (ALARA), We have established leveis of
exposure [ower than those mandated by current regutations Please compare your cuirent levels to those glven in the following table

) Level 1 (10%MPD ) Level ll (30% Level ) Level III (MPD )
| month month month
, Whole body, head and trunk.
} blood forming organs, or gonads 42mR (0 42mSv) 125mR (1 25mSv) 417mR (4.7mSv) —
1
Hards and forearms, a
fee: and ankles 417mR (4.17mSv) 1,250mR (12.5mSv) 4,186mR (41 7mSv) —_
Skin of whole body
from beta exposure 447mR {4.17mMSv) +,250mA (12.5mSy) 4.1 66mA (41.7mSyv) _ P
Lens of eyes 125MR (1 25mSv) 375mR { 3.75mSv) 1,250mR (12.5mSv)

From Tits 10. Pan 20.13C1(0)

Alter reviewing the report, please Initial the report next to your name lo indicate yout review. Please contact the Radiation Satety Officer

(RSO} it youhave any suggestions to reduze your exposure. Also contact the ASQ it your exposure status has changed or may chanae.
This includes changes in your actlvities, types of procedures of techniques. Employees wishing to establish a Declared PregnantW°"‘e'

Status should contact the RSO.

~

100C IHGNS - Sdcs TR oo

-

— ——
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Procedure for Spills

The following procedures for major* and mnor* spills will be followed in our facility. These procedures wili be
posted, in larger form, and used in the employee training program, as indicated in that section.

SPILL PROCEDURE
MINOR SPILLS

1. Notify all persons in the area that a spill has occurred.

2. Preventthe spread of the contamination by covering the spill area with absorbent
paper and secure the area.

3. Survey all personnel in the area to assure they are not contaminated. If
contamination is present, decontaminate.

4. With the RSO or another person not involved in the spill do the monitoring with the

| GM survey meter, determine the margins of the contaminated area for

| decontamination.

5. Clean up the spill using disposable gloves, foot coverings if indicated, and

absorbent paper. Remove the paper covering the area, clean side out, avoiding
contamination, and place in a plastic bag for transfer to the radioactive waste
container. Cleanthe area, decontaminate, andplace all wipes, papers, and gloves
in the bag for transfer to the waste container.

6. Afterdecontamination, survey the area with the GM survey meter. Includedinthe
survey the area around the spill area, Check your hands, clothing, and shoes for
contamination.

7. Complete the "Radioactive Spill Report' and "Radioactive Spill Contamination
Survey."

: 8. With the RSO, evaluate measures to be taken to prevent such spills.

| MAJOR SPILLS
1. Clear the area by notifying all persons in the room that a spill has occurred by use

caution that no individual who is contaminated will leave the area.
2. Preventthe spread of the contamination by covering the spill area with absorbent
paper and secure the area.
3. Confine the movement of potentially contaminated personnel to an area, in the
same room, where they can be monitored and decontaminated. Be sure that
they don'tspreadthe contamination. Survey these people and, if not contaminated,
have them leave the area.

4. If practical, without spreading the contamination, shieldthe spillbut don't allow the
spread of contamination or increase your exposure.

5. Closethe room and lock, or otherwise secure the area, to prevent entry. Post a
notice on the door indicating that entry is prohibited.

6. Notify the Radiation Safety Officer (RSO).

7. Follow the direction of the RSO for decontamination of the area, complete
required documentation and evaluation of the incident.

‘Personnel Decontamination Suggestions (First Steps):

a) Remove contaminated clothing and store it for evaluation and decay.

b) Flush the skin with tepid water, wash with mild soap, and dry with absorbent paper. Repeat this step as required as long as
at least 15% of the counts are removed with each washing. Avoid contamination from the wash water and use as little water
as practical.

¢) Radioactive materialin the eyes should be flushed with water, or eye wash, and an eye cup.

@ 1996 NC Systems. Inc., 5660 Airport Bivd., Boulder Colorado 80301 1-(B00)-548-4024 'Ml‘““"wg

i

* The applicant considers a 'major" spill to be a release of more than 50 mCi of ¥ T¢, or more than 25 mCi of ' Tl. A major spill may also be
defined as one in which a potential exposure rate of more than 10 mrem per hour could occur. Sealed sources, being solid maerial, cannct
spill. If sealed sources could spill, values for a spill considered 'major' would be adjusted upward.

8r sk, NJ Lic
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Procedurefor Area Surveys

Ambient Exposure Surveys

1)

2)

3)

4)

All areas where radiopharmaceuticals are used, stored, prepared, or administered will be surveyed at the
end of each day.

Areas that are used for only radiopharmaceutical waste storage, where there are no daily activities, will be
surveyed at the end of each week.

The above survey information will be recorded on the "Ambient Exposure Survey" report form (see next
page), and the RSO will be notified if unexpectedly high (2X normal background) or low levels are found,
Prompt notification is particularly important where radionuclides should not be present, or levels exceed
established values.

Surveys will be completed as part of the "spill" procedure.

Removable Contamination Surveys

1)

2)

3)

4)

All areas where radiopharmaceuticals are used, stored, prepared, or administrated will be wipe tested at t 1e
end of each week that the materials are used.

Areas that are used for only radiopharmaceutical waste storage, where no daily activities take place, will t e
wipe tested at the end of each week.

The above survey information will be recorded on the "Contamination Survey Record" report form (see paje
three). The RSO will be notified if removable contamination greater than 2000 dpm/100cm?2 of 57Co, 9T :,
or 2917l is found. Also notify the RSO if 100dpm/100cm? of any other radioisotope is found, or if any remo -
able contamination is found in a unrestricted area. The assay must be sufficiently sensitive to detect the
presence of 2000 dpm/100 cm? of 57Co, 9°™Tc, or 2°1TI, The assay must also be able to detect 200 dpm
100cm? of any other radioisotope. This assay will use the absolute counting technique outlined in the
"Contamination Survey Record." The survey will use "swipes," as indicated on the third page of this secticn.

Removable contamination surveys will be completed as part of the "spill" procedure.

CONTAMINATION ACTION LEVELS: (DPM/100 CM2OF SURFACE CONTAMINATION)

Contaminant Radionuclide

Area ¥Co, #¥™Tc, #'TI

Unrestricted Areas or Uncontrolled Areas 2,000
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Decontamination Procedures '

I. General Rules

A.

B.

C.
D.
E

Il. Personnel Decontamination

A.

B.

Contain the contamination— never allow uncontaminated areas to be contaminated in the clean-up
process.

Avoid any activity release from the restricted area by immediately'isolating the suspected area. It zs
acceptable to "overreact" to the spill by initially isolating an area significantly larger than the inital ! !
spill site.

Address personnel contamination before decontaminating the facility.

Obtain others' help to monitor and carry out decontamination procedures and other activities.
Always follow the license conditions and establish protocols for spills, surveys, and documentatio .

If physical injury requires medical attention, administer care immediately. Keep in mind that con- |
tamination may be present.

Decontaminate eyes by washing them with the eye wash solution from the "Decontamination Kit."!
Wash eyes over a sink and allow the water to flush down the drain.

Remove all contaminated garments, i.e., laboratory coat, gloves, etc., and step onto ar uncontarréi-
nated surface to monitor residual activity. !

Use the following decontamination techniques for skin decontamination. Take great care notto

spread the contamination to clean surfaces during these procedures. Decontaminate in a sink, ard
allow the water to flush down the drain.

1. Flush the surface with tepidwater, and remonitor for removal/residual activity. !

2. Wash with NUC-WASH | and rinse with tepid water. Remonitor for removal/residual activ ﬁy.

3. Wash with NUC-WASH !l and NUC-WASH Ill, if necessary. With each wash, rinse with |
tepid water and remonitor for removallresidual activity. ;

4, If NUC-WASH Iil is used, and residual activity exists, use a soft brush on the skin. AVOI[I
BREAKING OR IRRITATING THE SKIN.

5. If residual activity persists after all decontamination steps are completed, and if the RSO f
agrees that additional decontaminations are not warranted or practical, then ensure thal the
ccntaminated area is not further spread and contaminated materials are not ingested. !
Adding moisture to the skin may allow contaminated skin to release more activity after &
few hours. At that time, washing the skin again may be helpful. If hands are contaminateti,
cotton gloves may absorb moisture containing activity and prevent contamination from |
spreading.

6. Determine the value of performing Bio-Assays on the individual for any ingested or inhaled
activity. These Bio-Assay techniques include, but are not limited to: nose wipes, saliva |
samples, and/or after a few hours, blood and/or urine samples. If any Bio-Assay samples!
are obtained, the personnel exposure records must show the nature of the samples, and |
the numerlcal resutls of their analysis.

7. Complete all required records, including the appropriate spill, personnel exposure, ”799>
tion, or incident reports.

(continues on Attachment M5B)
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Decontamination Procedures (continued from msa)

I, Surface Decontamination

A.

GmMmo O

Avoid all unnecessary exposure of personnel during decontamination, and never allow uncontami
nated areas to become contaminated during these procedures.

Consider using radioactive decay as a decontamination technique'if the activity can be isolated ar:d
secured.

Wear booties, gloves, a laboratory coat and, if possible, an apron, or other materials that will allow
easy removal of contaminated articles.

Cover all "wet" areas with absorbent papers.

Monitor the area suspected of contamination, and identify its outer limits with a marker or barrier.
Place absorbent pads adjacent to the area to prevent exposure to decontamination personnel.
Decontaminate the outer margins of the area with the appropriate NUC CONTAM Soluticn (A, B,
and/or C,) working inward toward the major area of the spill.

1. Use a minimum amount of solution and water.

2. Clean successively smaller areas.

3. Use tongs; don't touch the wipes or decontamination materials.

4, Place all contaminated materials in plastic bags for Decay in Storage (DIS).

5.  After decontamination, place absorbent paper over the "clean" area to avoid contact with
residual activity.

6. When all areas are decontaminated and released, they must be swipe tested for residual

activity.
7. Complete all required spill reports and records and document the decontamination.




APPLICATION FOR MATERIAL LICENSE ATTACHMENT 10

Procedure for Ordering Radioactive Materials

We will follow the procedures below when ordering radioactive materials.

1. The RSO or a designee must authorize each order for radioactive materials. Each ordered material must be)
authorized under the license. The amount ordered must not exceed the possession limits under that license

2. A record of all orders will be maintained. The record should show the isotope, activity, for and supplier of !
the radioactive material (see the "Radicactive Material Package Order and Receipt Record.")

3. Radioactive materials will only be received during normal working hours. The materials will be delivered

directly to the nuclear medical area and placed on the table by the nuclear medical technologist or RSO,
indicated on the floorplan. If the technologist or RSO are not present when the material is delivered, the
reception staff will follow the procedures listed below. The procedures will also be posted in both the

reception office and the nuclear medical room. !

]
els

.

\

i

1

4. The technologist or RSO will check to ensure that the package contains the ordered material.

|
5. The technologist or RSO will then follow the "Procedures for Safely Opening Packages Contain:ing Radicap-

<
tive Material."

i
I

i
0
!
!
|

NOTICE

]
]
«

Receipt of Packages Containing Radioactive Materials

when Packages containing radioactive materials are delivered, have the carrier

agentwaitinthereceptionarea and call the nuclear technologist or the Radiation
Safety Officer.

lfthe nuclear technologist or the Radiation Safety Officer are not available, then (‘
follow the following instruction: |

|
1. Have the carrier place the package on a cart or wheelchair.

2. It the package is damaged or shows signs of being wet or having been wet, immediately
contact one of the individuals listed below and:

* Demand that the carrier's agent, the delivery person, remain at the facility to be
monitored to detsrming that neither this person nor the vehicle is contaminated and,

« Do not touch the package or allow others to touch the package but remove it, on the cart
or wheelchair, to a secure area, i.e., the nuclear medicine room, where it will be |
examined by the RSO or other authorized personnel.

3. Hf the package is not damaged and shows no signs of being wet:

Sign the receipt and retain a copy.

« Transport the package to the nuclear medicine area on the cart or wheelchair and:

« Place the package at the location marked: "Radiopharmaceutical Receipt Area." and
secure (lock) the room.

e
Not e to cleaning, security, and other personnel: F packages should be delivered during non-

working hours but while you are present, youare NOT authorized to makea receipt, and the package
muslbe refused. The carrier's agent may notleave the package. The package mustbe refused. The

carrier's agent nay not leave the package at the facility during non-working hours. If you have any
questions, contact the individual listed below:

Radiation Safety Officer:

Nuclear Medical Technologist: i

! i
! ;’

‘ ‘s
?dﬁi
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Procedure for Safely Opening Packages
Containing Radlioactive Material

Procedure for safely opening packages:
1)  Wear rubber or latex gloves to prevent hand contamination.

2)  Visually inspect the package for any sign of damage, such as wetness, physical damage, stains, etc., anc if
any is noted, immediately notify the RSO.

3) Measure the exposure rate from the package with a GM type survey meter (side window) at 1 rneter, and
then at the surface. If the exposure rate is higher than expected, stop and notify the RSO for specific
instructions before proceeding. (Exceptions: See 20.1906)

Note: The maximum surface exposure rate of labeled packages is: White 1-05 mA/hr, Yellow 1-50 mA/hr, and Yellow 111-200 mA/hr. None
of these rates should be exceeded. (DOT 49 CFR 172)

4)  Wipe an area of 300 square cm to evaluate the possible presence of removable contamination. Measure
wipes using a sodium iodide true detector to insure dpm do not exceed regulatory limit. (See 5{2)

5) If the initial surveys are satisfactory, open the package according to the following procedure:

a) Remove the packing slip.

b) Open the outer package following the supplier's instructions, if instructions are provided.

c)  Open the inner package and verify that the contents agree with the packing slip.

d)  Check the integrity of the final source container. Look for broken seals , loss of volume, moisture,

stains on the packing material . If anything is found in a condition other than expected, immediate y
notify the RSO.

e) Remove the source container and place it on an absorbent pad.
f) Remove the now empty shipping box to an area with low background exposure, and survey with a
sensitive GM survey meter. If the box is contaminated :
(1) Treat as radioactive waste and remove for DIS and
(2) Wipe the external surface of the final source container and assay the wipe, in a low back-

ground area, for any removable radioactivity. Use the procedure for assay of wipes as
established in the "Contamination Survey Record" (section Ill) to determine the sample

counts to dpm.
(3) Notify the RSO.
If the shipping box is not contaminated, remove and obliterate the radiation labels before discarding
in the in-house trash.
6) Recheck the contents of the package to be sure it is the material that was ordered.
7)  Check the activity of the source in the Dose Calibrator.

8) Log the material "in" on the correct Radioisotope Distribution Record.

9)  Finishthe "Radioactive Material Package Order and Receipt Record" as provided on the next page of this
section.

DIS — Decay In Storage
dpm — Disintegrations Per Minute

——
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Procedure for Area Surveys

Ambient Exposure Surveys

1)

2)

3)

4)

All areas where radiopharmaceuticals are used, stored, prepared, or administered will be surveyed at the
end of each day.

Areas that are used for only radiopharmaceutical waste storage, where there are no daily activities, will be
surveyed at the end of each week.

The above survey information will be recorded on the "Ambient Exposure Survey" report form (see next
page), and the RSO will be notified if unexpectedly high (2X normal background) or low levels are found.
Prompt natification is particularly important where radionuclides should not be present, or levels exceed
established values.

Surveys will be completed as part of the "spill" procedure.

Removable Contamination Surveys

1)

2)

3)

4)

All areas where radiopharmaceuticals are used, stored, prepared, or administrated will be wipe tested at tt e
end of each week that the materials are used.

Areas that are used for only radiopharmaceutical waste storage, where no daily activities take place, will b2
wipe tested at the end of each week.

The above survey information will be recorded on the "Contamination Survey Record" report form (see page
three). The RSO will be notified if removable contamination greater than 2000 dpm/100cm? of 57Co, 99MT¢;
or 2771 is found. Also notify the RSO if 100dpm/100cm?of any other radioisotope is found, or if any remov:
able contamination is found in a unrestricted area. The assay must be sufficiently sensitive to detect the
presence of 2000 dpm/100 cm? of 57Co, 99™MTc, or 2%'Tl. The assay must also be able to detect 200 dpr/
100cm? of any other radioisotope. This assay will use the absolute counting technique outlined in the :
"Contamination Survey Record." The survey will use "swipes," as indicated on the third page of this sectio=,

Removable contamination surveys will be completed as part of the "spill" procedure.

CONTAMINATION ACTION LEVELS: (DPM/100 CM? OF SURFACE CONTAMINATION)

Contaminant Radionuclide

Area Co, ¥"Tc, 21Tl

Unrestricted Areas or Uncontrolled Areas 2,000
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RADIOISOTOPE WASTE DISPOSAL PROCEDURE

Disposal By Transfer

1)

Spent syringes and unused sources obtained from the radiopharmacy will be returned to the supplier. Ory
materials from the radiopharmacy will be returned to the supplier. Retain records of all materials returned to
the radiopharmacy with the "Unidose Record — Radicpharmacy Radiopharmaceutical Unidose Record"
form, located in the Radiopharmaceutical Record section of this application.

Disposal By Decay-In-Storage (DIS)

1)
2

3)
4)

5)

6)

Short-lived material, i.e., materials with a physical haif-life of less than 65 days, will be disposed of by DIS

Radioisotopes that are currently active (activities not used nor returned to the radiopharmacy) will be kept n
the lead storage container for not less than two hali-lives. These will then be transferred to the DIS storac 2
container, as described below, after the radiation label has been violated and shielding removed.

Syringes and capped needles will be placed in a separate container for eventual disposal (after DIS), in
compliance with state and local public health regulations .

Injection paraphernalia, such as swabs, gauze, tubes, and other contaminated materials, will be placed
directly in the DIS containers,

All materials placed in the DIS container will have the radiation labels violated and the shielding removed.
These materials will be placed inside the container, in 2-ply plastic bags. When the bag is full, or every few
weeks, the bag will be sealed with string or tape, and identified with the date sealed, the longest-lived
radioisotope in the container, and the initials of the person sealing the container. The bag will then be
contained for additional DIS, if required. No material will be disposed in less than 10 half-l lives of the
longest half-life in the container.

Prior to disposal , as in-house waste, the bag will be monitored with the following technique:

a) GM survey detector will be checked for proper operation

b) Bag will be removed to a low-level background area (less than 0.05 mR/hr)

c) All surfaces of the bag will be monitored

d) If there is no exposure above background, the bag may be discarded. If there is exposure,
the bag will be returned to DIS

e) Complete records of DIS will be maintained on the "Disposal By Decay In Storage Record
form, located on the next page

Note: Sealed sources, such as ¥Co, '**Ba, and '’Cs, that must be disposed of by the applicant, will be disposed of by transfer to a supplier
who has a license to receive such material. This transfer will be completely documented by the applicant prior to disposal.
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Personnel External Exposure Monitoring Program

Personnel External Exposure Monitoring Program
Our Personnel Exposure Monitoring Program will include, but not be limited to, the following activities:

1) The RSO will promptly review all exposure reports and look for workers whose exposure is
unexpectedly high or low.

2)  Allindividuals who are occupationally exposed to ionizing photon radiation on a, regular
basis will be issued a whole body film badge. A contract service will process these badge!;
monthly.

3) Allindividuals who handle radioactive material that emits ionizing photons on a regular
basis will be issued a TLD finger monitor. A contract service will process these badges
monthly.

4)  Other individuals who are exposed to radiation on an occasional basis, such as security
personnel who deliver packages, secretarial staff, and nurses who care for patients con- |
taining diagnostic quantities of radiopharmaceuticals, will not normally be issued dosim-
eters. If the RSO deems that such personnel must be measured for exposure, a whole
body dosimeter will be issued for three months.

5)  Allmonthly personnel dosimeter reports will be posted for workers to read. Workers shoul B
sign the report when they have read it.

Radiation Safety Committee

The applicant will not establish a Radiation Safety Committee, because no such committee is possible in a priva:e
office. The RSO will, however, carry out the activities as established in 10 CFR 35.21, 35.22 and 35.23.

ALARA Program

The applicant will establish an ALARA program as outlined in Appendix G to the Regulatory Guide 10.8, Rev. 2
NRC or an equivalent Agreement State Regulation, excepting the formation of a Radiation Safety Committee. Tha
ALARA concept will be applied on an informal basrs by the RSO.

The key elements of this program will be:

1) Commitment to keeping individual and collective doses as low as is reasonably acheivablel‘

2) An ongoing review of the radiation safety program, with a more formal review peformed at |
least annually.

3) Modifications of the radiation safety program, equipment/procedures, if such changes will
reduce personnel exposure.

4) Establishment of "Investigational Levels" below the applicable limit, as stated in page two ¢/
this section.

5) Routine reviews by the RSO of the safety program (annually), occupational exposures
(quarterly and monthly), and radiation surveys (monthly).

6)  Cooperation with workers to reduce exposures. o

7) An educational program for all workers on radiation safety (see the "Training Program.")

Brizk iNJ Lic



Shore Cardiology
Consultants LLC
Application# 29-304-97-01

Attachment #11




Disposal By Decay-In-Storage Record

ATTACHMINT 11

APPLICATION FOR MATERIAL LICENSE

Input Survey Priorto Disposal Disposal
Storage mB/hr mR/hr mB/hr
Container Date Isotope Activity Date Instrument Bkg* Container Surface"" By Date Route By Notes

Must be less than 0.05 mR/hr ** Must be the same as background, at the surface of the container, all shielding removed

Note < All radionuclides must have haii-lives of iess than 65 days
* Place the materials in the Decay-In-Storage container only after substantial decay in the shielded container (at least 5-10 half lives) and
* Remove or violate all radiation symbols and radioactive materials signs prior to placing the radicisotope in the bag and container which must be marked.
* Separate needles and other BioHazards from the radioactive materials for proper disposal as stipulated by State and OSHA regulations
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Y

& CAUTION

'Y
a

RADIOACTIVE MATERIALS

DO NOT EMPTY
RADIOACTIVE WASTE MATERIALS

RADIOPHARMACEUTICALS |
TO BE RETURNED TO THE
RADIOPHARMACY
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SO

RADIOISOTOPE! WASTE DISPOSAL PROCEDURE

Disposal By Transfer

1) Spent syringes and unused sources obtained from the radiopharmacy will be returned to the supplier. Or ly
materials from the radiopharmacy will be returned to the supplier. Retain records of all materials returnec to
the radiopharmacy with the "Unidose Record — Radiopharmacy Radiopharmaceutical Unidose Record”
form, located in the Radiopharmaceutical Record section of this application.

Disposal By Decay-In-Storage (DIS)
1) Short-lived material, 1.e., materials with a physical half-life of less than 65 days, will be disposed of by DI3|

2) Radioisotopes that are currently active {(activities not used nor returned to the radiopharmacy) will be kept n
the lead storage container for not less than two half-lives. These will then be transferred to the DIS storace
container, as described below, after the radiation label has been violated and shielding removed.

3) Syringes and capped needles will be placed in a separate container for eventual disposal (after. DIS), in
compliance with state and local public health regulations .

4) Injection paraphernalia, such as swabs, gauze, tubes, and other contaminated materials, will be placed
directly in the DIS containers.

5) All materials placed in the DIS container will have the radiation labels violated and the shielding removed
These materials will be placed inside the container, in 2-ply plastic bags. When the bag is full, or every fev:
weeks, the bag will be sealed with string or tape, and identified with the date sealed, the longest-lived
radioisotope in the container, and the initials of the person sealing the container. The bag will then be
contained for additional DIS, if required. No material will be disposed in less than 10 halt-l lives of the
longest half-life in the container.

6) Prior to disposal , as in-house waste, the bag will be monitored with the following technique:

a) GM survey detector will be checked for proper operation

b) Bag will be removed to a low-level background area (less than 0.05 mR/hr)

c)  All surfaces of the bag will be monitored

d) If there is no exposure above background, the bag may be discarded. If there is exposure,
the bag will be returned to DIS

e)  Complete records of DIS will be maintained on the "Disposal By Decay In Storage Recora”
form, located on the next page

Note: Sealed sources, such as ¥Co, **Ba, and ' Cs, that must be disposed of by the applicant, will be disposed of by transfer fo a supplier
who has a license to receive such material, This transfer will be completely documented by the applicant prior to disposal.
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APPLICATION FOR MATERIAL LICENSE

Disposal By Decay-In-Storage Record

Input Survey Prior to Disposal Disposal
Storage mRB/hr mR/hr mR/hr
Container Date Isotope Activity Date Instrument Bkg' Container Surface®® By Date Route By Notes

Note

* Must be less than 0.05 mR/hr  ** Must be the same as background, at the surface of the container, all shielding removed

All radionuclides must have half-lives of iess than 65 days

Place the materials in the Decay-In-Storage container only after substantial decay in the shielded container (at least 5-10 half lives) and

Remove or violate all radiation symbols and radioactive materials signs prior to placing the radioisotope in the bag and container which must be marked.
Separate needles and other BioHazards from the radioactive materials for proper disposal as stipulated by State and OSHA regulations
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“‘ CAUTION "i‘

RADIOACTIVE MATERIALS
DO NOT EMPTY
RADIOACTIVE WASTE MATERIALS

RADIOPHARMACEUTICALS
TO BE RETURNED TO THE
RABIOPHARMAC'Y
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This is to acknowledge the receipt of your letter/application dated

Z/é Lwo 7 , and to inform you that the initial processing which
includes an administrative review has been performed.

Aeweory LY-20v97-of _
There were no administrative omissions. Your application was assigned lo a
technical reviewer. Please note that the technical review may identify additional

omissions or require additional information.

|:| Please provide to this office within 30 days of your receipt of this card

A copy of your action has been forwarded to our License Fee & Accounts Receivable
Branch, who will contact you separately if there is a fee issue involved.

Your action has been assigned Mail Control Number 4‘36‘/&
When calling to inquire about this action, please refer to this control number.
You may call us on (610) 337-5398, or 337-5260.

NRC FORM 532 {Rl) Sincerely,
(6-96) Licensing Assistance Team Leader



